Introduction {#sec1-1}
============

Cervical cancer is the second most common cancer in the world among women, and is the leading cancer in women from developing countries.\[[@ref1]\] Cervical infections are common problems among women of reproductive age and are associated with clinical complaints of vaginal discharge.\[[@ref2][@ref3]\] There are numerous risk factors for cervical intraepithelial neoplasia and cervical cancer such as cervical infection\[[@ref4][@ref5]\] because abnormal vaginal flora can produce carcinogenic nitrosamines. Furthermore, bacterial vaginosis is similar, with cervical intraepithelial neoplasia in epidemiologic features.\[[@ref6]\] Bacterial vaginosis and vaginal discharge might have a role in the development of cervical intraepithelial neoplasia. There have been several studies on this subject but with inconsistent results. Vaginal discharge is a very common gynecological symptom in Sudan. Pap smear is a screening test performed on cells from the uterine cervix.\[[@ref7][@ref8]\] The Pap test, introduced as a cervical screening test by George Papanicolaou, is a simple, quick, and painless procedure. To perform this test, a sample of cells is taken from in and around the cervix with a wooden scraper and placed on a glass slide, fixed in fixative, and sent to a laboratory for examination.\[[@ref9]\] The objective of this study was to determine the frequency of different cytopathological conditions of the cervix in women with vaginal discharge; all the women included in the study attended the outpatient clinic operated by Obstetrics and Gynaecology Department. During the period from April 2010 to February 2011, 200 women were examined using Pap smear screening.

Patients and Methods {#sec1-2}
====================

Study design {#sec2-1}
------------

This was a descriptive hospital-based study conducted to determine the cytological changes among women complaining of vaginal discharge.

Study area {#sec2-2}
----------

This study was conducted in the Red Sea State of Eastern Sudan at a Teaching Hospital\'s Obstetrics and Gynaecology Department together with the Histopathology and Cytology Department from April 2010 to February 2011.

Study population and sample size {#sec2-3}
--------------------------------

Two hundred women attending the gynaecology clinic at a hospital agreed to participate in this study. Selection criteria were complaints of gynaecological symptoms, vaginal discharge, different tribes, and ages. Those with known long-standing pathology such as cancer or chronic inflammatory conditions were excluded from the study.

Sample collection and preparation {#sec2-4}
---------------------------------

Specimen preparation was as follows. Cytological samples were taken by the consultant gynecologist by asking the patient to lie in the lithotomy position. The cervix was exposed by passing a speculum into the vagina. A cervical scrape was taken with Szalay Cyto-Spatula (Swiss Quality Szalay Cyto-Spatula Manufacturer, Swaziland). This was a modified plastic spatula with different sizes and shapes such that the correct spatula could be chosen. The tongue of the spatula was introduced into the endocervical canal, while its shoulder was positioned on 3 o'clock position of the ectocervix, and the spatula was rotated in a clockwise direction through 360°. The sample was smeared on a glass slide and immediately fixed in 95% ethanol for 15 minutes and then stained with a Papanicolaou stain, as described by George Papanicolaou in 1960. Smears were hydrated by using 90% alcohol for 2 minutes, 70% alcohol for 2 minutes, rinsed in water for 2 minutes, stained by Harris haematoxylin for 5 minutes, rinsed in water for 2 minutes, differentiated in 0.5% hydrochloric acid for 10 seconds, rinsed in water for 2 minutes, blued in tap water for 10 minutes, dehydrated in 70% alcohol for 2 minutes, treated with two changes of 95% alcohol for 2 minutes in each and stained by orange G.6 for 2 minutes, washed in 95% alcohol for 2 minutes, and finally, stained by EA50 for 2 minutes. Then, the smears were washed in 95% alcohol and dehydrated in absolute alcohol and cleared in xylene and mounted in DPX. Then, all the slides were screened by a cytotechnologist and results were confirmed by a cytopathologist.

Statistical analysis {#sec2-5}
--------------------

The statistical analysis was performed using a software program, the Statistical Package for Social Sciences (SPSS) (SPSS Inc., Chicago, IL, USA). Chi-square and cross-tabulation were used in this study.

Results {#sec1-3}
=======

In the present study, a total of 200 cervical smears were studied. The age of participants ranged from 15 years to 58 years with the mean age being 30.62 years. Ten (5%) patients were of premenopausal age. All patients had complaints of vaginal discharge of variable colors (147/200 white, 49/200 yellow, and 4/200 red) and different consistency. The majority were mucoid and thick 155/200. One of the most common signs and symptoms, mentioned by 138 women (69%), was smelly odor. Sixty-two (31%) also complained of odorless vaginal discharge. Most patients (196 women, or 98%) were married; and 76 (38%) patients were illiterate. Only 18 (9%) had university education. One hundred and thirty-six (68%) patients were of low socioeconomic status. Seventy-three patients (36.5%) were from Sudanese tribes from northern Sudan, whereas 20 (10%) were not Sudanese (Ethiopian and Eritrean). The diagnosis of dyskerosis was given in 6 (3%) cases; 2 cases had LSIL and 4 had HSIL. *Candida* species \[[Figure 1](#F1){ref-type="fig"}\] was the most prevalent infection found in 67 (33.5%) cases. Bacterial vaginosis \[[Figure 2](#F2){ref-type="fig"}\] was found in 39 (19.5%) \[[Table 1](#T1){ref-type="table"}\]. [Table 2](#T2){ref-type="table"} shows the age distribution of cytological changes among different age groups. All LSIL and HSIL cases occurred in the third decade (37--47 years). The cytomorphological features and their association with demographical data are given in detail in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}.
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Cytopathological finding and age groups
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Discharge characteristics and cytopathological finding
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Discussion {#sec1-4}
==========

All patients in our study presented to our clinic complaining of abnormal vaginal discharge. This corroborated with the findings of several international studies.\[[@ref10][@ref11][@ref12][@ref13]\] The prevalence of the clinically-diagnosed vaginal discharge, including all members of our study population, raises great concern regarding the underlying causes for this high rate. As 53% of our study population were found to have infections causing their discharges, the figure is considerably higher than the 14.5% reported by Patel *et al*,\[[@ref14]\] however, similar to the 52% reported by Younis *et al*. in Egypt.\[[@ref15]\] These differences could be due to the characteristics of these communities and study populations. The present study emphasized the significance of red-colored discharges and consistency and smells, as well as their association with abnormal cytopathological finding and bacterial vaginitis. Our results correspond with many previous studies.\[[@ref16][@ref17][@ref18]\] The majority of our patients with abnormal cytopathological changes (including infectious LSIL and HSIL) were in the 37--47 years age group. Low-income women were found to be at high risk of developing cytopathological changes, which is attributable not only to the higher prevalence of risk factors in this population but also to the lack of regular health clinic visits. All the LSIL, HSIL, 25% of bacterial infection, and 24% of candidiasis were detected among low socioeconomic status, which was a commonly associated risk factor for cytopathological abnormalities and was seen in 136 (68%) women. This is comparable to the study conducted in California, which showed that low-income women were at higher risk of developing cervical cancer.\[[@ref19][@ref20]\] Awareness regarding the Pap test was very poor in our study population, especially among poor women because no women ever previously had a Pap test. The overall frequency of normal, dyskaryotic, and infective smears was 44%, 3%, and 53%, respectively. Most of the patients (54.5%) were of child-bearing age, with the mean age being 30.62 years. In the present study, of 6 positive cases, 2 women (1%) had LSIL, while 4 patients (2%) had HSIL. There were 67 (33.5%), 39 (19.5%), and 88 (44%) cases of Candida, bacterial vaginosis, and normal conditions, respectively. A study conducted by Roeters *et al*. (2010) supported our finding in that cytology is a valuable tool for the detection of cervical cytopathological abnormalities.\[[@ref21]\] Furthermore, the study emphasizes the need for proper education of women of low socioeconomic class. Public health campaigns need to raise awareness regarding hazards and risk factors of cervical cancer as well as management and cure of the disease. There were 39 (19.5%) cases of bacterial vaginosis in our study. Marconi *et al*.\[[@ref22]\] found in their study that 30.1% (23 women) had bacterial vaginosis. The prevalence of bacterial vaginosis in another study by Caixeta *et al*.\[[@ref23]\] was 41.0% based on the conventional cervical smear method. This difference could be because of the different method used for detection of the condition. In addition, they screened only symptomatic women, and thus, were more likely to report positive results. Our frequency is also not consistent with the report of Barouti *et al*., who found a low frequency of these infections (17%) in their study.\[[@ref24]\] To our knowledge, the current study is the only study in which Pap-stained cervical smears were used for the detection of bacterial vaginosis in the Red Sea State. However, PAP-stain analysis of vaginal smears for the diagnosis of bacterial vaginosis is likely to provide variable results, which are less reliable than those obtained by the microbiological method. The latter should be the first choice, and every effort should be made to set up this service in gynecological clinics. During the cytological examination of cervical smears, *Candida* species was found in 67 (33.5%) patients; these findings are consistent with studies that found a similar frequency of this organism at 30.10% which is close to our findings.\[[@ref25]\] Our frequency is not consistent, however, with another study conducted in Sudan by Kafi *et al*.,\[[@ref7]\] which reported only 10.1% frequency. This difference could be due to the method used for the detection of these organisms as Kafi *et al*. used direct microscopic examination of urine samples. Our frequency is also not consistent with Güdücü *et al*.,\[[@ref25]\] who found a higher frequency of these parasites (43.3%) in their study. In our country, especially in the eastern region, people suffer from poverty. At the same time, they have unlimited access to antibiotics, including antifungal drugs, and use them at will. This may account for the wide variation in the presence of the organisms in the cervix among women in this study compared to other countries. The immune status, hygiene, level of education, and level of infection among patients may also have a profound influence on the ability of *C. albicans* to cause an infection in the cervix; we found a 33.5% incidence of *C. albicans* in the cervical smears of patients who presented with vaginal discharge. A limitation of the present study was the small sample. Other screening tests like visual inspection with acetic acid test (VIA) and human papilloma virus (HPV) DNA tests were not done. Until the time centrally-organized screening programs for cervical cancer are established in Sudan, arrangements should be made for hospital-based opportunistic screening for all women attending the hospital. The cost-effectiveness of various screening tests for cervical cancer should be evaluated.

Conclusion and Recommendation {#sec1-5}
=============================

This study concludes that the cytological examinations of cervical smears were helpful in the diagnosis of cervical infections. Moreover, it is clear that *Candida*, associated with bacterial vaginosis, is a major problem in our study group, especially in low socioeconomic patients. It is necessary to increase awareness among women regarding the vaginal discharge and consequences of cancer cervix, and particular attention should be given to appropriate education. Its time to establish cervical screening program in Sudan.
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